Carbon monoxide inhalation ameliorates cold ischemia/reperfusion injury after rat liver transplantation.
Carbon monoxide (CO), a product of heme degradation by heme oxygenase, induces cytoprotection against ischemia/reperfusion (I/R) injury in a variety of organs such as the heart, lung, kidney, and small intestine. We examined whether CO would protect liver grafts against cold I/R injury associated with transplantation. Orthotopic liver transplantation (OLT) was performed in syngeneic Lewis rats with 18 hours preservation in cold University of Wisconsin solution. Recipients were exposed to air or CO (100 ppm) for 1 hour before and 24 hours after OLT. Recipients were sacrificed 0.5 to 48 hours post-transplant. CO inhalation significantly decreased serum aspartate aminotransferase and alanine aminotransferase levels and suppressed hepatic necrosis formation and neutrophil accumulation at 6 to 48 hours after OLT, compared with air control. The expressions of tumor necrosis factor alpha, intercellular adhesion molecule 1, and inducible nitric oxide synthase messenger RNA in the liver graft were significantly inhibited in the CO-treated group at 1 hour after reperfusion. Hepatic nuclear factor-kappaB activation did not differ between the groups. The results demonstrate that exogenous CO treatment suppresses early proinflammatory gene expression and neutrophil infiltration, and efficiently ameliorates hepatic I/R injury. The possible mechanism by which CO protects the liver against cold I/R does not seem to be associated with downregulation of the nuclear factor-kappaB-signaling pathway.